
METEOROLOGICAL SESSION
Project PAPA, the Integration of Drifting Buoy Data into an Operational
Meterological Service

- D Bourque (Atmospheric Environment Service, Canada)
Application of the Argos Data Collection System in Arctic Regions

- F. Jensen (Danish Meteorological Institute, Denmark)
The Balsamine Experiment

- H. Ovarlez, D. Cadet (Laboratory of Dynamic Meteology, Denmark)
Mountain Barrier Baroclinity Effects on Surface Winds Along the Alaskan
Arctic Coast

- T. Kozo (Tetra Tech Inc., USA)

OCEANOGRAPHY SESSION
Data Collection and Winter Ice Dynamics in the Beauford Sea

- R. Hoare, J. Mercer, S. dePaoli (Dome Petroleum Ltd, Canada)
Automatic Buoys to Assist Tuna Fishing Off the Azores

- G. Fialho (VRP Barros-Institut National de Recherches sur la Peche, Portugal)

EARTH SCIENCE SESSION
Report on the Panel Discussion Held During the Workshop on Data
Collection Platform Networks

- J Fortin (University of Quebec, Canada)
The ARGOS System and Hydrology

- J. Callede (ORSTOM, France)
Hydrometric Telemetry in Canada

- I Reid, K. Davies, J. Clarke (Water Survey of Canada, Canada)

1979 ARGOS USER'S CONFERENCE;
LANHAM,MARYLAND,USA SEPTEMBER 13 - 14, 1979

OPENING SESSION
The Argos System: Technical Data Concerning Orbits, Data Acquisition
and Platform Location

- A. Goasguen (Service Argos, CNES, France)
The ARGOS System: Data Processing, Availability and Distribution of
Results

- J.-L. Bessis (Service Argos, CNES, France)
The ARGOS System: Situation and Progress to Date

- M. Taillade (Service Argos, CNES, France)
Argos Data Distribution System

- G. Sans (CNES, France)

OCEANOGRAPHIC SESSION
Operational Use of Tiros/Argos System in International Ice Patrol

- J. Murray, C. Weir (U.S. Coast Guard Oceanographic Unit)
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US Drifting Buoy Performance During FGGE
• E. Kerut, R. Kozak (NOAA Drifting Buoy Office, USA)

Preliminary Results of Gulf Stream Ring Tracking via Satellite- Tracked
Drifters

- B. Blumenthal (US Naval Oceanographic Office, USA)

METEOROLOGICAL SESSION
Utilization of the Tiros-N Argos System for the Tropical Constant Level
Balloon Experiment

- P. Julian, E. Lichfield (National Center for Atmospheric Research, NOAA, USA)

TECHNICAL ADVANCEMENT SESSION
Australian Operational Experience in Using the Argos System

- R. de la Lande (Australian Drifting Buoy Program, Bureau of Meteorology, Melbourne)
The Transpacific Experimental Sailing by "Yasei-Go III"

- H. Ochiai (Toba Merchant Marine College, Japan), H. Kodokawa (The Society of Ancient
Pacific Cultures, Japan), S. Takeuchi (Remote Sensing Technology Center of Japan, Japan)

Presentation of Electronique Marcel Dassault and Argos Platforms
- M. Jeanjeau (Electronique Marcel Dassault Society, France)

Tiros N-Argos: Some Canadian Experience
- H. Wiebe (Dome Petroleum, Canada)

1977 ARGOS USER'S MEETING
PARIS, FRANCE

Argos User's Working Group
Spacecraft Presentation
System Presentation
Performance
Processing
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APPENDIX 5

~MicroSa..
• LaunchSys..e ....s

30 April 1990

Dr. Ashok Kaveeshwar
President
STARSYS, Inc.
2000 K Street NW, Suite 610
Washington, DC 20006

Dear Dr. Kaveeshwar:

One Harbour Square, Suite 220
3027 Marina Bay Drive
League City, TX n573

(713) 334·4212 (voice)
(713) 334·3951 (fax)

MicroSat Launch Systems (MicroSat) looks forward to working with STARSYS, Inc. to

provide launch services for your STARNET spacecraft. As you know, our launch system is

currently being developed in conjunction with several major aerospace fIrms who are highly

experienced in the area of launch systems and launch operations.

As we have discussed under our confIdentiality agreement, MicroSat has plans to provide a

vehicle designed to ideally suit the launch needs of the STARSYS planned STARNET

system. Further, MicroSat is confident that the vehicle will be able to provide reliable

operations within your proposed budget and timeframe. Because MicroSat's pricing scheme

and vehicle designs are at this time proprietary we are not able to divulge in a public

document detailed information. We look forward to working together to successfully

implement this important and timely system.

Sincerely,



MEMORANDUM OF UNDERSTANDING

between

STARSYS, Inc. (STARSYS)

and

MieroSat Launch Systems, Inc. (MicroSat)

Whereas STARSYS, Inc., has interests in;

1) Establishing a low-Earth orbit constellation of 24 STARNET spacecraft to provide
communications and positioning information services;

2) Identifying a low cost and reliable launch provider for 24 launches to implement the STARNET
system and services;

3) Identifying a launch capability able to provide the required launches in a prompt and efficient
period in the 1994 to 1995 time frame;

4) Identifying a launch capability that will be able to service the STARNET spacecraft
constellation to replace individual satellites as required in a rapid and low-cost fashion; and,

5) Entering into an arrangement with a low-cost provider of launch services.

And Whereas MicroSat Launch Systems, a privately owned launch company, has interests in:

1) Providing low-cost reliable access to low-Earth orbit for microsatellite payloads;
2) Providing a vehicle ideally suited to meet the launch needs of the STARNET spacecraft;
3) Providing payload integration of the STARNET spacecraft into the MicroSat launch vehicle;
4) Providing low-Earth orbit launch services for the lowest per-launch cost available; and,
5) Launching the STARNET spacecraft on a dedicated basis and in a timely manner which

complies with the needs of STARSYS, Inc., to implement the STARNET system.

Be It Resolved Therefore that STARSYS, Inc. and MicroSat will enter into negotiations to
agree upon:

1) A price to be paid MicroSat for the low-Earth orbit launch services;
2) The weight and size of the payloads to be launched;
3) Mission parameters such as orbital altitude and lifetime;
4) A schedule of payments to MicroSat for the launch services;
5) A time period within which the launch will take place;
6) A date for delivery of the STARSYS, Inc., payloads to the launch site; and,
7) Such other terms and conditions as may be appropriate.

The undersigned hereby acknowledge this Memorandum of Understanding this 30th day of
April, 1990.

~~
Peter H. Diamandis
President and C.E.O.
MicroSat Launch Systems

/s/Ashok Kaveeshwar
Ashok Kaveeshwar
President
STARSYS, Inc.



APPENDIX 6

CERTIFICA~E OF INCORPORATION

OF

STARSYS, Inc.

1. The name of the corporation is STARSYS, Inc.

2. The address of its re;istered office in the State
of Delaware is Corporation Trust canter, 1209 Orange street, in
the city of Wilmington, County of New Castle. The name of its
registered agent at such address is The Corporation Trust
Company.

3. The nature of the business or purposes to be
conducted or promoted is:

To engage in any lawful act or activity for which
corporations may bEl organized under the General Corporation Law
of Oelaware. In particular, the corporation will apply to
secure authorization to build, launoh and operate a satellite
system to serve thu u.s. public interest, including compliance
with the requirements of the Communications Act ot 1934.

4. The total nu~er of share. of stock which the
Corporation shall have authority to issue is 10,000, comprised
of one class of Class A Common stock consistin; of 500 shares,
with a par value of: $1.00 per share, and one class of Class B
Common stock consisting of 9,500 shares, with a par value ot
$1.00 per share. The designations and the powers, preferenoes
and rights of the Class A Common stock and the Class B Common
stock shall be as follows:

(i) The voting power solely tor the election
of directors shall be vested as provided
in this subparagraph (i). The holders of
the Class A Common Stock shall be entitled
to 20 votes tor each share of Class A
Common StoOk standing in the name or such
holder upon the books of the Corporation.
The holders of the Class B Common stock
shall be entitled to one vote tor each
share of Class B Common stock standing in
the name of such holder upon the books of
the Corporation.

A6 - 1



(ii) Exoept as provided in subparagraph (i)
above, the entire voting power shall be
vested as provided in this sUbparagraph
(ii). The holders ot the shares of the
Class A Common stock shall be entitled to
one vote for each share ot Class A Comr.c~

stock standing in the name of .ueh holder
upon the books of the Corporation. The
holders of the shares of the Class B
Common stock shall likewise be entitled to
one vote for each share of Common stock
standing in the name of such holder upon
the books of the corporation.

(iii) The holders of the shares ot Class A
Common stock and Class B Common Stock
shall be entitled ~o participate ratably,
according to the respective number ot
shares of stock held by them and without
preference of any class over the others,
in such dividends, if any, as trom time to
time in the discretion of the Board of
Directors may be declared and made payable
out of funds legally available therefor:
except that, in any distribution with
respect to Common stock or right to
acquire Common stock (whether by stock
dividend, distribution of rights,
recapitalization or otherwise), only Class
A Common stock (or rights to acquire ClaS6
A Common stock) will be distributed with
respect to Class A Common stock and only
Class B Common stock (or rights to acquire
Class B Common Stock) will be distributed
with respect to Class S Common stock.

(iv) In the event of any dissolution,
liquidation or winding up ot the
Corporation, the holder5 ot the shares of
Class A Common Stock and Class B Common
Stock shall share ratably, aeoord1h~ to
the number of shares of Common stock held
by them, in any payment or distribution of
the net assets of the Corporation
available for distribution to its
stockho14era.

(v) Except as set forth in this paragraph 4,
the Class A Common steck and the Class B
Common Stock ahall be identical in all
respects and shall have the same
des1qnat1ons, powers, preferences and
rights.
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Raul Rodriguez

Archie E. Shaw III

5. The name and mailing address of each incorporator
is as follows:

MAILING APDRESS

2817 Glen Isle Road
Riva, Maryland 21140

2000 K StreQt, N.W.
suite 600
Washington, D.C. 20006

6. The corporation is to have perpetual existence.

7. At all elections of directors ot the corporation,
each stockholder shall ~e entitled to as many votes as shall
equal the number of votes Which (except for 8uch provision as
to cumulative voting) he would be entitled to east for the
election of directors with respect to his shares of stock
mUltiplied by the number of directors to be elected by him, and
he may cast all of such votes for a single director or may
distribute them among the number to be voted for, or for any
two or more of theIR as he may see fit.

B. Elections of directors need not be by written
ballot unless the by-laws of the corporation shall so provide.

Meetings of stockholders may be held within or without
the state of Delawllre, as the by-laws may provi4e. The books
of the corporation may be kept (subject to any provision
contained in the statutes) outside the State ot Delaware at
such place or places as may be designated from time to time by
the boara ot directors or in the ~y-laws of the corporation.

9. The corporation reserves the right to amend,
alter, change or repeal any provision contained in this
certificate Of incorporation, in the manner now or hereafter
prescribed by statute, and all rights conferred upon
stockholders herein are granted subject to this reservation.

10. A direotor of the oorporation shall not ~e

personally liable to the corporation or its stockholders for
monetary ~amaqes tor breach of fiduciary duty as a director
except tor liability (i) for any breach of the director's duty
ot loyalty to the corporation or its stockholders, (ii) for
acts or omissions not in good faith or which involve
intentional misconduct or a knowinq violation of law,
(iii) under Section 174 of the Delaware General Corporation
taw, or (iv) for any transaction trom which the director
derived any improper personal Denetit.
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We, THE UNDERSIGNEO, beinq eaoh of the inoorporators
hereinbefore named, for ~e purpose of forming a corporation
pursuant to the General Corporation Law ot the state of
Delaware, do make this certificate, hereby declaring and
certifyinq that this is our act and deed and the facts herein
stated are true, and accordingly have hereunto set our hands

this 2nd day Of May, 1990. a~ ""'"S:::::?
Archie E. Shaw III

~----

A6 - 4



APPENDIX 7

NACLS CATALOG OF PRODUCTS & SERVICES

ARGOS 16 PAGE BROCHURE



NORTH AMERICAN COLLECTION & LOCATION BY SATELLITE

North American C.L.S., Inc.•-.

CATALOG

EQUIPMENT, PRODUCTS AND SERVICES



North American C.L.S., Inc.
(NACLS) is a subsidiary of CLS (Collecte Localisation
Satellites), the company responsihle for maintaining the
glohal environmental satellite data collection and location
system known as Argos.

NACLS is positioned to provide North American users
unique system services, equipment, and value added data
products to the Argos system and other satellite-based
location and data collection svstems. Business activities
include market research, turn-key sy.'items, engineering
and consulting, equipment sales/rental, joint commercial
ventures, and more...

Data Collection
& tocation Platforms

Thc Argos data collection amI location
system can po.sition ;ll1d track anything
all\whcrc in the world with thc assistancc
of a PTT (Platform Transmittn Termi
nal). I'Tfs transmit lip to 2')6 hits of
clwin )I)flll'ntal sens()r inlt 1rmation It 11'
processing and disscmination to indi
\idllal ll.sers NA(],S has an extensivc line
of PTI's, appropriate It 11' any application.
avai lahle It)r .sale or rcl1tal.

(,O\'(T photo courtt·sy of ThUlllk-r & Colt, Shropshire. EnglJ.nd



Applications

<:ollrtt"~y of Dr. Alan \X'oolf'Cooperativl' \X'iltiliit'
HC:-'C;lfCh I.ab()rat()r\

SmllhtTIl Illinois l'11ivcfsity at Carbondale

Intainer/Cargo Surveillance
Ilighly valued containers or Inzardou,s
cargo Cl!1 he monitored col1tinualh', on
land or at sea, from origin to destin;;tion,
Loss control call he attained with this
appliGltion,

(OllrI<:S\, of D. FalllT Parc National
I)" ,\l(:rc;\ntouf-h;lIK<:

(oUfll'S\, (If Sea l\bnJlllal J{csc;lfi... h I 'nil

(:;II11hriligc \ nill'll Kingdom

Animal Tracking
:\rgos dat;t collection and locnioll com
plcll1l'nted with CLlss () Locnioll ServiCl'
make up the most dlective tracking
ll1l'tlH lei Ii 11' hit III 19ict! applicltil 1I1:-'

fleet Control

Merchant Marine
(:( lI1fidl'lllial. accuLlll' pl ),sit il 1I1;t! in!i JrI11;!
tion allli !l'c!11liul d:l1a, :1.'0 well ;1:-' weather
routillg ;ltld Ii Jrl'CI.St lLl1a, gllarantl'l' morl'
dficiellt Illaritillll' Ikl'! IlDll;lgCllll'll1.

Fbhing and lksearch Vessels
With the assisLlIKe of ,\:\CLS l'qLlipllll'n!
allli sl'r\ices, \'l'ssd gllidance illt() fishing
arcl.S :ltld lLlIlsmi"sion of spl'cific cltch
dau to shore can Ill' dOlll' confilil'llti;t!h'
This clp;lhilil\ is ,signiticlilt li)r ,scientific
org:ltlizatioll,S COl1llllCtillg fi,sh :-,tock
,stLidil'S

Trucks and Trains
CLirrenth, ,\:\CLS is l'\)(l!X'Llling ill a pill)t
pr()gr:11ll pnl\iding Ikl,t ulI1trol Illr
trucks ;l!1ll tr:lin,,,, in \!(ll"tll ;\llllTil':l This
utilt/.:lllllI1 pro\'idl',S:1 lIsl'r's 11l\ldqll;II'ters
\\itl1 illf()rmati()ll aIIII loc:llilln lIpd:ne
replllTS lhl'<lllgh dirl'l'l lLILI distrihllli()ll.

(:Ollrtl'SY or Ibilslar. \lcrrimack :'-JII
Jbil.",I:lr "LIS dnTJopcd s\-sll"ms J()r ;Il'{jllisitioll

or sensul"\ daLl uSlllg the i\rgo:'- S\ .... tClII



Offshore Operations
III cLdditioll to pruviding informat ion Oil

wl'~lIhl'rconditions, :\ACLS can accuratl'h'
track Llrgl' oft\horl' structures in (()W ~lI1d

provide access to current location data,
:\ACLS Iu.s heen involved in pollution
tracking ami iCl'hng drift prediction, TIll'
AccuLLtl' Positioning service cm dl'lh'er
~LCCULlcil's within .20 nll'tlTs,

Racing & Record Breaking
On land, across ocean, or in ~lir, :\ACLS
call equip one ()r any numhl'r ()I particip~

ant.s with transmitting device,s designed
f()r thl' event I{acl' he~ldqu~lrtlT,S i,s up~

lLLtl'd on important inftlrmation, valuahll'
ttlr media coverage, I{acl' reports include
general positiolls ami indi\'idual pntt lr·
mallce figure,s (i.l'., dist~mcl' to finish,
toul distance covered, .spl'l'd, l'.stimatl'd
time of arrival, etc.), Alarm 'v!, >nitoring
slTvicl' l'n.SUITS expeditious n'ltificLtion
to designated authorities in till' C\l'lll 01
~Ln l'1l1ergcnC\, COllrtesy of PhiLIppe PLissOll

Situational Monitoring
Moornl Buoys
\'Cllch-Circles define areas within which
n( Jrll1al operatiolls of a fixed stati, 111 exist.
Thruugh po.sitional analysis with respect
to a huO\"s watch-circle, Alarm :Vlonitor~

ing service is ahll' to detect when a huoy
Ius hrokl'n loose from its mooring, gone
adrift, and poses a navigational hazard,

Sensor .'\1onitoring
1\lran1l'ter limits can he pre-defilled hy a
user, ALtrm .'v!onitoring .sl'rvicl' will check
conditions \vhl'rl' a sensor reading may
exceed its acceptahle limit.

Pop-up
l{l'.sl'arcl1l'rs continue to perlect ways of
allowing signal transmissi( 111 (ll1ly when a
ullit SUrLICl'S, thus COllSe!ving hattery life,
Alarm Monitoring service is ahle to detect
whell a suhsurLtcl' pLttform Ius hrokl'll
loose from its mooring and risen to the
ocean surL!cl',



Adventure Series

AI
Thi.' ,illlpli,tl' :Ippl"iuch IU Ihl' h:l111I-,i/.l'l1
lillil ~dl()\\".'., ~lIlly p();";itill\1il1g Jlh.. ltLIIlS1l1i,,

:.;i()l1 (l!' ;llll])i('I1t Il'In\1lT:llllrc illf(lrllLlli()l1

\\ 1'1(,11'1' - I I kg

A2
Tl1h IUl1d ,i/.c p, "iii, "illIg Illlil 11":111'11111.'
:1111I1i"11I Il'IIIIWLIIIII"I' ill!' lrJl1:lli, III :11ll1 pl"')
'·Ilk'.' 11ll' il':illll"l' "l':! d"II""" .,igl1:", hili 11"
Cl )dl·d nll"'<~;lgl'"

\\FI(.!IT-()') k,~

A5
The 1\5 ,\,hl'(1I1I1"1' UIll! i.' ilk:" I"l" IUCJllllg
l':\lwdil i, lib :l1)d IIldi\ idu:!1 U'LT'. II (, p' ll"l
:Jilk, \\:lll'rJighr :llld dl'"glll'd I' " 'lx'uI,' ill
1':\11'1'1111' \\ 1':111 ll'1" llJl1dili'lib Tlli, pi:lll"1"111
,':111 ILllb111il :!lllhi"llIl"l1ljWLIIIII"I' illlurtll:l
til HI, ."i\:tl'l'l1 Cl H.. kd 1l1t','iS;lgl',,",. ;l11d ;111

l'll1L'I",\~I'I\(\ .'lgll:ti .,iluukl tile' IIS1T Iw ul
Inlul1k
WFI(,! IT I I kg

XBT

PAB

CML H6
This soLtr-pll\\LTL'd deck' Uilit i,s Iulh
sL'll-col1tained, \\:ltlTtight, :ll1d I1U()\:ll1l.
I )esigm'dsjX"cilic:t1h 1< lr tIll' IllaritimL'
l'11\ inJllml'nt, it alII l\\S !oc:ltiol1 :Iml :luto
m:ltic \\"l':illK'r d:lta coIlL'ctiol1, :I.S \\L'II :IS
di.,trl'ss sigl1:tI tr:ll1smissilJll TIll' C\lI.S(J
c:l111X" l':l.sih rl'I1Hl\ed from it.s I1Hllll1lil1g
11:I.SL' :ll1d pLtced into :1 lill' Lilt ill tlK'
l'\I'llI 1 Jf :111 l'1111Tgl'nl'\
\\11(;111' - -'- kg

PAB
I )l'sigl1l'l1 prim:lrih I( lr ill.sLtlLltil )11 in :I

pill It!louse or r:ldio roolll, tllis ship-
pI l\\lTL'd IL'rmil1:tI illlL'rLlces wilh :1
111ilnlcl Jlllpllter, The PAB tr:ln,smit.s
\\l,:ItIlL'r d:il:1 :lUtl lm:il ic:t1h 1)11 everv IXIS.s,
frel'il1g thl' ("I"L'\\ to kev ill otllL'r il1forma
ti\L' d:il:1. This 1"1"1' i.s illL,:t1 t<JI- cOlllmul1i
c:ilion with moniloril1g 11:I.SL'.S amI dl'ep
Sl':1 fishing iket oper:ltiol1s.
. \ II'(/{C}"{l/,,!J{ I'Cl;\i!!1/ is (i!S!! ({{'({i/(/!)!c,

\\'1:1(;111' - (J! kg

XBT
Th,' XBT (l':\lx'mLthlL' IXil!l\tl1l'rtW ,graph)
ullit is :I deep OCl':1l1 telllper:lture profil
il1g S\"Stl'lll compri,sed 01:111 XBT prohl'
Ltullclll'r,:1 microcomputer, :ll1d:1 special
I1H lduiL' I<lr lLtta :1,'quisitiol1 :ll1d Ir:msmi.s
.SiOll. Tl'lllpeLillln' d:It:1 i,s coli l'Ct l'll :It

llCL':1l1 dept h,s to IO()() metlTs, :ll1d thl'l1
11K' .so!iW:lrl' ClJlllputes h:illl\' Illl'S.S:lgl'S
:ll1d fortlut.s thelll I<)r tLIl1S111i.ssi0I1
Ihrougll Argll.S
\\1':1(;111'- 1()(lkg



Class 0 Location
This special processing service provides
the maxillluill numher of location,s that
the Argos system can calculate (from as
few as two messages received), and al~

lows users to choose the most
prohahle positions for their
,specific applicatiolls

Direct Data Distribution
Another feature provided hy
NACLS to assist re~d~tillle users of
satellite~hasedenvirollillental dat~t

ami location information, Imme
diatelv following the proce,ssing,
or at scheduled time intervals,
dat:1 is autoillaticiliv dis,seminated
to the users" sv,steti1s.

Archived Data
NACLS otlers archived daw on
magnetic UjX', 5S or S.2S inch
floppv disks, or prilltout throughout ~I

program',s duration to customer,s of ,s~ttel

lite-ha,sed data collectioll .systeills.

Maritime Service
(also see CilJU;0 [.., PAR)
Ship~t( )-,sh< liT communication svsteills li)r
ellvironlllenwl, logistical, or other inti)r
nutional data (with optional alph~lIll1

meric messaging) arc engineered t()
meet individual user needs llser friemlh
keypad elltry devices, or protahiL' ,self
cont~lined mini~weatherst~tlion,s arc

Simplified Orbital
Parameters Service
(SOPS)

,-~,

4,oi.;;;..ii~...

provided. Location and message uplLItl',S
in eaS\'~to-read format are fi lrwardl'd to
tleet l<)I1trol headquarters through Direct
Data Distrihution or otlwr Illean,s of
dissemillati( )11.

Accurate Positioning
Thi,s ,service provides the lleCeSS~Ir'''

lIumher of platli>r111S ti)r depl(}\lll~'lIt at
the set of poi nts to he locttl'd A report
is suppl ied ti)l- individual posit ion or for
the C( lIllplete array. Tr~lieC1<)ric's ()f sl()\\
movin~ mohiles « I km/da\) ~Irl' shown
in a tal;le and a graph For fi~ed positiollS,
the results comprise the pu.siti()f] alld
statistical data. Locatioll accuun with a
prohahility of 9S'X, is 50 m f()r all' ~Ihsolute
I,)cltion, ami 20 m lill- positiolls relativl'
to a secolld platli>r111. Locati()n re,sults ~Irl'

A pLIstic Plallisphere with llortlwrI1 alld
southern hemisphere and ,spacl'crati
groulld track allow,s user to ohtaill s:ltel
lite pass predictions after consult ing tl1<'
simplified orhital parailleters fill' ()l1 the
Argos Oil-line dis,sl'lllinati<)f] C(lIl1PUtlT.

,supplied a.s two (Lit, LOll) or three (L

Lon. Alt) dilllensional coordinatl's.

XBT Service
( also see XBT)
End-t( H,tlll systems will collect temperature

depth information and translll it
the data via satellite. Thi,s data
is received :It glohal processing
centers ~ltld placed ont() the
(;Ioh:d Telecomillullicltioll S\',S
tem (C;TS). Thes\'stem include,s
the standard Argos locat ion ser
vice plLl.s ,special proce,ssing to
C(lI1\'ert thl' XBT dau to BATIIY
code.

Alarm Monitoring
I)edictled n llltines arl' pn )gralll~

Illed int<) the S( )!tw:tre ()f tl1<' Arg()s
I'n )cl'.ssing CelltLT itl order to

detect ALIrlll C( Hlditi< HlS Thesl' :tbrms
illclude th< )se l()r distres,s :md extellded
jx'ri()L1s (>f Iloll-receptioll of t rallsmission.
:111(1 ti)r ,situ:ltiollalillonitoring. Operator,s
~Irl' alert to these COllditiolls durillg :dl
h( )urs ()f the lLI\.

Customized Software
Dedicated ,softw:lre Illav he developed
t() meet imlividu:d custollwr tweds.
Custoilli/ed packages cm greath
l'nh:ltlce S\'stelll etfectivelless at the
U,Sl'r in terEtCl'.

For more information:
:\lACLS, 1HO I McCormick Drivc, Suite 10,
Lalldover, ,\11) 207H') l'SA
'I'd (50 I) 2H 1-1 H I 'I Telex: H9H 1'16
Telecopier: UO 1) 92,)-H99S

CLS/Servicc Argos, IH Avcnue Edouard
Belin, 510S') Toulouse Cedex, France
Tel 55 (] 1 5917 00 Telex: '),-) I 7,)2F
TelecopilT () I n 5S '(]
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OVERVIEW
The Argos system processes and dissem i
nates space and terrestrial environmental
data received from fixed and mobile plat
forms from anywhere in the world.
Argos is a joint program of the French
Space Agency (CNES, France), the Na
tional Aeronautics and Space Administra
tion (NASA, USA) and the National Ocea
nic and Atmospheric Administration
(NOAA, USA). A Memorandum of Under
standing signed in 1974 and extended in
1986 defines each partner's responsibili
ties.

The Argos package is flown aboard TIROS
spacecraft NOAA-A through -M, launched
at intervals that maintain two simulta
neously in orbit. Service has been conti
nuous since 1979 and is expected to con
tinue through 1995 or later.
Argos is essentially reserved for environ
mental applications. It is a proven and relia
ble low-cost tool - and so often succeeds
where any other system would fail.
System exploitation is the responsibility of
CLS, established in early 1986 as a subsi
diary of CNES and Ifremer. CLS operates
the French Argos Global Processing Cen
ter (FRGPC) in Toulouse and handles all
user relations outside North America. The
American subsidiary of CLS, Service Argos
Inc., handles Argos data processing in
Washington for all United States and Cana
dian users.
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The system comprises:
- a set of user platforms, fixed or mobile,
deployed at sea, on land or in the air and
transmitting independently.
- two NOAA spacecraft in simultaneous
orbit. with instrument packages that
receive PTT messages on a random ac
cess basis, then separate, time-code, for
mat and retransmit the data to ground sta
tions;

Each platform carries an Argos PTT that
assures the satellite uplink. The PH is
powered by rechargeable or disposable
batteries, or solar panels or other external
sources, and equipped with an antenna.
Size and weight are reduced to aminimum.
The PTT connects directly to the sensors,
and transmits up to 32 measurements,
encoded in words of up to 32 bits; the maxi
mum message length is 256 bits.

- the ground stations and two Global Pro
cessing Centers (GPCs) in Toulouse
(France) and Landover, Maryland, USA,
where data are retrieved, processed, and
distributed to users. Each center can take
on the full operational workload if the other
goes down.

Argos PHs are simple to operate, light
(under 1 kg), inexpensive, and low on
power (200 mW on average). The result:
Argos is easily implemented and suitable
for a very broad range of conditions.
All PTTs transmit on the same frequency
(401.650 MHz) at intervals of 40-60 s for
location PHs and 100-200 s for data
collection-only types. Each transmitted
message contains the PTT ID nO and the
measured values currently in memory.
Message length, a function ofthe number
of transmitted measurements, is always
under one second (360 - 920 ms).

Certified PTTs
The list of certified PTT manufacturers is
published regularly in the Argos Newslet
ter and also avatJable direct from CLS or
Service Argos Inc.
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If several messages are received simulta
neously, the onboard equipment has the
capability to prooess four at a time, provi
ding they are separated in frequency;
spacecraft NOAA-K through -M will be able
to handle eight messages simultaneously.
The probability of collecting from a PH
during agiven spacecraft pass is 0.99, pro
viding the messages are identical during
the whole overpass (approx. 10 minutes).

user: it means that the spacecraft come
within visibility of a given PH at the same
local solar times each day, thus spacecraft
overpass is predictable.

The table below outlines the spacecraft
pass characteristics over a 24-hour period
as a function of latitude:

Onboard Package Capacity

Current onboard packages can process
up to 1AOO data-collection-only PHs or 415
location PHs within the spacecraft visibility
circle; capacity will be quadrupled from
NOAA-Kon.

MEAN PASS
DURATION

MAX. NUMBER
OF PASSES

IN 24 H

MEAN NUMBER
OF PASSES

IN 24 H

messages can be received and processed
simultaneously by spacecraft NOAA-A
through -J, and eight for NOAA-K and
follow-ons. The data are formatted and
stored on one of the onboard tape recor
ders. and dumped each time the space
craft overflies one of the three ground sta
tions.
The spacecraft also carry VHFand S-band
transmitters for realtime data retransmis
sion. This means that a user station within
satellite visibility' can receive sensor data
frnm PTTc c",,,,n h\l th", c<:>t",lIit", <:>tth", incbnt

Messages from PTIs within spacecraft visi
bility arrive randomly at the onboard recei
ver. Message separation over time is achie
ved by the non-synchronization oftransmis
sions and by the different repetition
periods. Frequency separation results from
the Doppler shift in the carrier frequencies,
i.e. frequency spreading across the satel
lite receive bandwidth (24 kHz through
NOAA-J, 80 kHz for K, Land M).

- Orbital planes mutually offset by 90°
- Sun-synchronous orbit: angles between
orbital planes and sun direction are con
stant th rough the year
-Each orbital revolution intersects the equa
torial plane at fixed local solar times: 1.40
and 13.40 for spacecraft 1, 19.30 and 7.30
for spacecraft 2. This is important for the

the Earth, encompassing the poles. Due to
the Earth's rotation, the swath shifts 25°
westward (2,800 km at the Equator). Data
collection capability is related to orbital geo
metry and is therefore afunction of latitude.

MIN. NUMBER
OF PASSES

IN 24 H

80min
88min

100mir,
128min
170min
246 min
322 min
384 min

CUMULATIVE
VISIBILITY TIME

OVER 24 H

LATITUDE

boardpackage receives all
~!'Ismitted by PTTs within the

random access basis.
h received message,

Jestrrie~rfrE~qulenc¥ ar1d demo
<:Inti ",,,,n,,,,"r data. Four

± 0 degree
± 15 degrees
± 30 degrees
± 45 degrees
± 55 degrees
± 65 degrees
± 75 degrees
± 90 degrees

nboard Package

SPACE SEGMENT

itat Geometry
Instant, each spacecraft sees
in a 5,OOO·km·diameter circle.

Oneach orbital revolution, the visibility cir
cle sweepsa 5,OOO·km·wide swath around
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